. Transfections were performed three times with the pMTP-KO vectors (red cross) and in the case of the gene deletion attempt once more with the respective PlasmoGEM vector (pink cross). Although inaccessibility of the GAP40 locus to genetic manipulation cannot be formally excluded, it is likely essential in asexual blood stage parasites while endogenous tagging of the membrane-associated protein with the mCherry-3xMyc tag interferes with its function. In Toxoplasma gondii, GAP40 is associated with the glideosome 2 .
Supplementary Figure 3 | Individual blood infection of mfr5
-parasites. Blood infection of the slowest growing parasite line, mfr5
-(violet) compared with WT (grey) when grown in individual mice. Shown are mean parasitaemias ± S.D. from three experiments monitored by flow cytometry. Data from the exponential growth phase, i.e. with parasitemia <1%, fitted a linear regression well (r 2 ≥ 0.99) and allowed the calculation of the parasite multiplication rate (PMR) from the slopes. **, p<0.01; (two-tailed F-test).
Supplementary Figure 4 | Aberrant liver-stage maturation of mfs6
-parasites. Shown are two representative immunofluorescent micrographs each of cultured hepatoma cells at 24, 48, and 70 h after infection with WT or mfs6 -salivary gland-associated sporozoites. (UIS4, parasite vacuole membrane, red; HSP70, cytoplasm, green; Hoechst, DNA, blue). Bars, 10 µm.
Supplementary Figure 5 | Full gel pictures. Diagnostic PCR of (a) parental populations with endogenously tagged genes, (b) WT parasites with the intact gene loci, and (c) parental and isogenic populations for essential and targetable genes, respectively, after transfection. M, lanes with 1kb DNA marker; X, lanes irrelevant to this study. The primers used from left to right are for 5' and 3' WT, 5' and 3' integration (note that for tagging genes and CTR2 a single overarching WT PCR was performed). Primary Active Transporters/Pumps -3.A.1: The ATP-binding Cassette (ABC) Superfamily ABCG2 PBANKA_101810 PF3D7_1426500 ATP-binding cassette sub-family G member 2 (ABCG2) 5 ABCI3 PBANKA_121880 PF3D7_0319700 ABC transporter, putative MDR2 PBANKA_131170 PF3D7_1447900 multidrug resistance protein 2 (heavy metal transport family) 6 Primary Active Transporters/Pumps -3.A.3 The P-type ATPase (P-ATPase) Superfamily ATP2 PBANKA_143480 PF3D7_1219600 aminophospholipid-transporting P-ATPase (ATPase2) 6 ATP7 PBANKA_080630 PF3D7_0319000 P-type ATPase, putative (ATPase7) ATP8 PBANKA_143830 PF3D7_1223400 phospholipid-transporting ATPase, putative (ATPase8) GCα PBANKA_091030 PF3D7_1138400 (Fig. 1c and 3 7 , the inoculum for all other recombinant parasite lines. Parasitemias of the two mice, from which exflagellation was assessed, was 5.6 and 7.5%, respectively. b Since mice remaining blood-film negative following infectious mosquito bites preclude the calculations of correct values for the percentile cut-offs, the counts of the prepatent periods of WT infections are indicated. TAATACGACTCACTATAGGG GT pBSKS MSCS -PBANKA_093900 -PF3D7_1107900 -mechanosensitive ion channel protein
Supplementary

MIT1 -PBANKA_092790 -PF3D7_1120300 -metal ion channel -Mg 2+ , Co 2+ and Ni
MIT2 -PBANKA_140270 -PF3D7_1304200 -CorA-like Mg 2+ transporter protein, putative
MIT3 -PBANKA_101700 -PF3D7_1427600 -CorA-like Mg 2+ transporter protein, putative
Supplementary 
ABCG2 -PBANKA_101810 -PF3D7_1426500 -ATP-binding cassette sub-family G member 2 (ABCG2)
Supplementary Table 3 b Sizes of the respective integration-specific PCR products; forward 5' and carboxy-terminal gene-specific primers combined with 5'HSP70rev (mtp -lines) or mCherryRev (mtp::tag lines) and reverse 3' gene-specific primers combined with 5'DHFRrev. c TV, primers used for construction of Transfection Vectors; GT, primers used for GenoTyping; SQ, primers used for sequencing the targeting sequences. d For WT-specific diagnostic PCR the 5'CTR2-F and 3'CTR2-R were combined to amplify the complete locus.
